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ABSTRACT 
Techniques are described herein for recommending locations to users that are close 
to them based on the users' current application requirement and current network conditions. 
Augmented Reality (AR) is then used to guide the user towards an area of good service. 




Collaboration software has heavy network resource requirements as such software 
often needs hi-definition video, real time interaction, and sharing for optimal user 
experience. In an increasingly mobile and open public environment, there are several issues.  
First, not every part of the network can provide the same experience. The user does not 
know which areas won't provide an experience as provided in another part of the network. 
Second, there is no clear indication of which geographic areas are well connected to 
provide the optimal experience.  Third, the user does not have any information on where 
the experience will be suitable. 
For the proposal presented herein, a collaboration tool such as Webex®, Jabber®, 
or Webex Teams™ will provide application level throughput requirement(s).  In some 
instances, these requirement(s) can be learned over different devices and screen size, and 
are mostly available or recommended for different applications. The applications that are 
running on a client over a wireless network is detected via Application Visibility and 
Control (AVC) on a Wireless Local Area Network (LAN) Controller, which in turn is 
reported to a Digital Network Architecture (DNA) Center- Assurance (DNAC-A) network 
element.  
The DNAC-A, thus, will have a complete view of the clients associated to the 
wireless network and their respective active applications. The collaboration software can 
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notify the network of Quality of Service (QoS) requirements associated with bandwidth, 
jitter, latency, etc. for the application(s). This can be done either via setting up the 
application requirement(s) or allowing the client to report these requirement(s) in real time 
to the DNAC-A.  For example, in some instances, a client can report application 
requirement(s) using a geoDNS type of setting for the client. 
At this point, the DNAC-A is aware of individual client's applications and their 
QoS requirements.  Moreover, the DNAC-A is also aware of the current network 
performance such as channel utilization, Access Point (AP) load, AP signal strength (SS), 
client signal to noise ratio (SNR), among others. DNAC-A is also communicating with a 
location service to get individual client/user location.  
Over a period of time, the DNAC-A builds a heatmap of areas (using location of 
clients computed via the location service) and the performance at that time by tracking 
network parameters/metrics.  Moreover, the DNAC-A can calculate a client health metric 
and an AP health metric based on these metrics. The client health metric can be attributed 
to the client's location. Over a period of time, a given location or zone will have a historic 
record of the average client health metric (recorded over time when clients were located in 
that location). 
Furthermore, along with the historic data, the DNAC-A can use techniques such as 
a virtual speed test to estimate the QoS that the client may achieve in the current scenario 
at any given location. 
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Based on the parameters and the heatmap, a client can be selected using a greedy 
algorithm as follows: 
1. Select the client the with worst user experience at the application level.  In some 
instances, there may be business logic to provide the priority of application that can be 
applied here. 
2. Around the selected client, find the closest location where the virtual speed test 
indicates a good QoS or historically there has been good QoS experience before. 
3. Associate the cost of moving (computed below) to the new location as a function 
of distance (based on route) and current location. 
4. Recommend the new location to the user if the cost is lower than a threshold. 
5. Along with the recommendation, a detailed path can be provided which can be 
viewed via AR. Note that in some cases, due to a location service software development 
kit (SDK) that may be present on a phone, it may be possible to not only know the location 
but also the heading of the user.  In such cases, the relevant routes can be overlaid on a real 
time camera view for AR. 
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Figure 2 illustrates an example of an application in which a green area shows the 
area of good QoS. 
 
Figure 2 
Computing the cost of moving can be performed as follows: 
1. Assume that the cost of moving is a current value say, for example, 50 (on a scale 
of 0-100) for all locations and for all distances. 
2. As a move is recommended to a client, the location of the client and the distance 
recommended are noted.  If the client moves to the new location (which can be detected 
via the change in location from the location service), decrease the cost of move by 10% of 
the current value.  If the client does not move to the new location, increase the cost of move 
by 10% of the current value. 
3. A new application QoS at the new location is also recorded to correct the 
estimation algorithm that predicts the QoS, like the virtual speed test. This can help in 
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continuously improving the virtual speed test. In an embodiment, a weight could be added 
to the virtual speed test prediction based on recorded values. 
Choosing the cost of the moving threshold can be performed in many ways, such 
as learning the threshold either by using machine learning or by fixing it manually catering 
to the need of a network administrator; however, in other instances, it can be fixed to 50. 
In some embodiments, users can be given multiple options based on their historical 
propensity to move. In still other embodiments, techniques described herein may be applied 
to an enterprise environment in which, for an enterprise, areas, conference rooms, etc. that 
are already occupied could be filtered out as options from the suggestion to move.  
Moreover, if a user accepts such a suggestion to move to a conference room, then the 
collaboration system could automatically book the conference room for the user. 
In summary, techniques are described herein for recommending locations to users 
that are close to them based on the users' current application requirement and current 
network conditions. AR is then used to guide the user towards an area of good service. 
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